subsp. avium (Maa) , that is the closest genome to Map, was used as query sequence for aM a n u s c r i p t 6 BLASTn against the Map contigs. As a result all the Map contigs were returned and 124 assembled in a unique silico-genome of 4 950 895 bases. In this case, borders of all joined 125 contigs were replaced by N. 126
Coding sequences (CDS) were detected by the program GLIMMER. This program tracks 127 down the stop codon of all genes and predicts a corresponding CDS. GLIMMER was used 128 because it was not stopped by the unknown (N) bases. The smallest sequence recognized by 129 GLIMMER is 90bp long. Other programs were used to predict the structure and the 130 localisation of the putative proteins. We used PsortII for Gram positives, TMHMM and 131 TMPred programs. 132
A last selection was carried out using three different T cell epitope prediction programs, 133 "Tsites" , "BIMAS " and "SYFPEITHI", in order to select the most promising antigenic 134 sequences, with respect to future vaccine development. 135 
Results

209
Selection of candidate antigens 210 211 7137 CDS were predicted by GLIMMER and submitted to a BLAST 2.2.3. n (with an e value 212
< 10 e-3 ) against the genome of Mycobacterium avium subsp. avium (Maa). 213
After the BLAST, 285 CDS appeared absent from Maa. Ten sequences were considered as 214 wrong because they overlapped two contigs. We translated the remaining 275 CDS into 215 protein sequences and used a BLAST 2.2.3. p / nr.: 101 sequences with a hit on proteins from 216 other mycobacteria were discarded. The ensuing selection of candidate antigens was based on 217 the analysis of the 174 remaining sequences: first, we discarded two sequences that were 218 overlapping each other, and second the sequences that were smaller than 120 bp were also 219 discarded. Finally we got 121 sequences: 27 with "No significant similarity found", and 94 220 with one or more hits but without a BLAST mycobacterial hit. The antigenicity-driven selection based on three online available T cell epitope prediction 231 programs (Tsites , BIMAS and SYFPEITHI) permitted finally to select 3 sequences as the 232 putatively most potent to be analysed for antigenicity in an antibody ELISA test (table I) . IMAC strategy using an imidazole gradient rather than the common step procedure was 258 particularly efficient for antigen purification. Indeed, purified and concentrated antigens were 259
analysed by SDS-PAGE and all Coomassie stained bands were analysed in mass spectrometry 260 (Fig. 1) . In this analysis, all proteins bands were identified as belonging to the candidate 261 antigens studied and resulting from polymerisation/degradation phenomena. 99.95%, 95% CI)). Clearly, this antigen has no potential as diagnostic antigen since it failed 277 in discrimination of Map infected cattle (Fig. 2) . 278
Results obtained with Ag6 and Ag7 using coating in formaldehyde were only slightly better, 279 resulting in sensitivities of 44.4% (21.5-67.4%, 95% CI) and 66.7% (44.9-88.4%, 95% CI), 280 respectively, at a given specificity of 97.9% (93.9-100%, 95% CI) (data not shown). respectively, at a constant specificity of 97.9% for both (Fig. 2) . For Ag7, the sensitivity could 286 be further increased by use of an IgG-specific monoclonal antibody from Bio-X Diagnostic. 287
Indeed, use of this secondary antibody permitted to enhance the sensitivity of the test to 288 83.3% for a specificity of 97.9% (data not shown). For Ag6, responses were not 289 systematically increased using this Mab. 290
All these results are particularly interesting when compared to results obtained with the 291
Pourquier test in a duplicate analysis (Table SI) . Pourquier test when used to probe our panel 292 of sera yielded a sensitivity of 72.2% (46.52-90.31%, 95% CI) for a specificity of 91.7 (83.8-293
99.5%, 95% CI) (Fig. 2) . It thus seems that Ag6 and Ag7 performed better separately than the 294
Pourquier test in discriminating Map infected cattle from negative controls originating from a 295 M. bovis infected herds. Nevertheless, no statistical difference between both tests was 296 observed using a McNemar's test (data not shown). . On the contrary we used almost all the Map genome to perform our 318 research and actually nineteen sequences were found in common with these previous reports, 319 demonstrating the validity of the chosen selection criteria. As their serodiagnostic potential 320 has already been evaluated, these 19 sequences were discarded from our analysis.M a n u s c r i p t 14 Among the database of 87 Map specific sequences, potentially antigenic proteins were 322 identified using bioinformatic tools. These last steps led to the final selection of three Map 323 specific candidate antigens. 324
These three genes were cloned and produced as recombinant his-tagged proteins in E. coli. M a n u s c r i p t A c c e p t e d M a n u s c r i p t Figure 1 Page 24 of 24 A c c e p t e d M a n u s c r i p t Figure 2 
